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PEOPLE'S REPUBLIC OF CHINA 


ENVIRONMENTAL PROTECTION WORK IN CHINA SURVEYED 


Beijing and Shanghai ZHONGGUO BAIKE NIANJIAN 19°70 [ENCYCLOPEDIC YEARBOOK OF CHINA, 
1980] in Chinese Aug 80 pp 563-564 


[Yearboo” article: “Environmental Protection") 
[Text] State-Ieeved Environmental Protection Luw 


The lith Session of the Standing Committee of the Fifth Nacional People's Congress 
approved in principle the “People's Republic of China .nvironmental Procection Law 
(Experimental Implementation)." This is China's first environmental protection 
law. It rather completely and systematically specifies the directions, policies 
and principles for environmental protection work in China, the aspects of the 
envionment subject to protection, basic requirements and measures, an environmental 
management system, and matters of scientific research, propaganda and education, 
and rewards and penalties. The purpose of the environmental protection law is to 
assure that during socialist modernization and construction the atural environment 
is used in a rational manner and that pollution and disruption of the environment 
are controlied and prevented, to produce a clean and suitable working and living 
environment for the people, t»> protect the people's health, and to stimulate 
economic development. The general aims of environmental protection work are: 
comprehensive planning, rational layout, comprehensive utilization, conversion of 
harmful things into beneficial ones, reliance on the masses, action by everyone, 
protection of the environment, and creation of benefits for the people. The funda- 
mental spirit of this law is its requirement that all departments and areas, when 
drawing up plans for development of the national economy, also engage in planning 
for environmental protection and improvement and coordinated development; that 
existing factories and mines develop pollution control plans and conscientiously 
solve pollution problems; that environmental impact reports be made when construct- 
ing new enterprises ore renovating or expanding existing ones, which will be re- 
viewed and approved by environmental protection departments and other relevant 
departments before the plans can be implemented; and that pollution control mea- 
sures must be planned along with the main project and built and put into operation 
at the same time. 








The promulgation of the environmental protection law gives great impetus to environ- 
mental protection work nationwide. Many areas and departments have drawn up speci- 
fic plans and sets of measures. On the basis of relevant provisions of the environ- 
mental protection law, Jiangsu province has collected fees from enterprises and 

















unite in the six cities or salt-producing regione of Nanjing, Wuxi, Suzhou, 
Xushou, Nantong and Taizhou for discharging wastewater, waste gases and solid 
wastes in excess of state standards, and in the case of som serious polluter 
enterprises it is experimenting with the use of economic measures to promote 
pollution control and environmental protection work in them, in addition, 
economic sanctions and the fixing of legal responsibility are being used in cases 
of serious pollution incidents, On 12 September 1979, the Suzhou City People's 
Chemical Engineering Plant was involved in 4 serious instance of pollution re- 
sulting from an overflow of sodium cyanide which killed large numbers of fish, 
shrimp and pearl qussele in sume communes and state-run fish farms in Suzhou 
City and Wu County. On the basis of provisions of the environmental law, the 
Suzhou City intermediate level People's Court held a public investigation into 
thie case of pollution, sentenced the guilty party to two years in prison and 
disciplined the main leadership of the plant. 


Investigation of the helationship Between Environmental Pollution and Hus 
Health 


In order to investigate the effect of marine pollution on human healt and the 
relationship between atmospheric poilution and lung cancer, in 1978 and 1979 
respectively the Ministry of Public Health organized the Institute of Hygiene, 
Chinese Academy of Medical Sciences, and relevant province and city public health 
offices to pursue this work. 


Liaoning, Hebei, Shandong and Jiangsu Provinces and Tianjin City are participating 
in the research on the effects of pollution in the Yellow Sea and Johai on human 
health. For the past 2 years they have been pursuing a 5-year regression study 
of deaths from tumors, a survey of the disease rate and 4 survey of child growth 
and covelopment and have been determining the content of such heavy metals as 
mercury, cadmium, lead and arsenic in human hair and urine and in marine products 
and seawater. Some provinces and cities have also determined the quantities of 
organic chlorine-containing pesticides {n human fat, obtaining 200,000 units of 
data. The preliminary results of the investigation ‘ndicate that the mercury, 
cadmium, lead and arsenic levels in the bodies of fishermen along the coastline of 
the Yellow Sea and Bohai are higher than those in peasants in corresponding areas, 
with the mercury and cadmium levels being particularly elevated. 


Some 22 cities are participating in research on the relationship between atmos- 
pheric pollution ana the incidence of lung cancer. They have started with an 
analysis of the concentrations of harmful substances in the atmosphere, a regres- 
sion analysis of the tumor death rate, an epidemiological survey on the incidence 
of lung cancer and a death rate survey. Both of the projects described above are 
continuing. 


Pollution Control in the Bohai and Yellow Sea 


In September 1977 the State Council's Environmental Leadership Group and the 

State Capital Construction Committee held a joint special meeting dealing with the 
serious state of pollution of the Bohai and Yellow Sea; with the authorization of 
the State Council they officially established a leadership group on environmental 











protection in the Bohai-Yellow Sea region, In the last 2 years, the relevant 
departments, four coastal provinces and one city and their plants have made a 
mijor effort to prevent environmental pollution, By the end of 1979, gore than 
half of the 200-plus pollution control facilities that had been arranged had been 
completed and put into operation, The Ministry of Petroleum's Chengli, Dagang 
and Liaohe Oilfielde and the Offshore Petroleum Management Office have set up 17 
new wastewater treatment plants so that the treatment rate for oil-containing 
wastewater has surpassed 90 percent. They have also actively promoted wastewater 
recycling measures, so that the recycling rate has surpassed 50 percent, thus both 
economiging on water use and improving oil extraction rates. The Jinxi No 5 
petroleum plant used to be 4 serious polluter, and had many instances of oil 
leakage and fires on the river surface; subsequently it organized a group and re- 
formed its management system, segregated wastewater from clean water and installed 
such treatment equipment as oil separators, flotation equipment, aerators and sand 
filters, not only improving the environment but recycling more than 20,000 tons of 
petroleum pollutants in 1979, The communications departments intensified their 
management of pollutant discharge by ships and boata, established trash recovery 
and wastewater treatment stations in such harbors as Dalian, Qinhuangdao and 
Qingdao, and recovered 18,000 tone of waste petroleum in 2 years, while collecting 
more than 8.3 million yuan in wastewater and trash handling fees. The Jinxi Chemi- 
cal Engineering Plant modernized the production process in its electrochemical 
shop, decreasing ite annual discharge of metallic mercury by 10 tons and producing 
a significant decrease in the mercury content of the water in Jinxi Bay. In 
addition, a monitoring network was set up, centered on the Marine Environmental 
Protection Institute of the State Oceanographic Office, 145 monitoring stations 
were established on the Bohai and Yellow Sea, and constant monitoring work was 
conducted. Scientific research unite dealing with the seas, aquatic products, 
public health and the environment also carried out studies on the effect of marine 
pollution on human health, and on aquatic resources and the ocean's capabilities 
for self-purification through dilution, furnishing scientific data for comprehen- 
sive protection of the marine environment from pollution. 


Pollution Control in the Guanting Reservoir 


The problem of pollution of the Guanting Reservoir was jointly handled by Hebei 
and Shanxi Provinces, Beijing and Tianjin Cities and relevant departments of the 
State Council. The water quality has already improved, and the content of phenols, 
cyanides, mercury, arsenic and chromium has begun to decrease, with the vast 
majority of these substances now falling below state water quality limits for 
drinking water. The growth of fish and other aquatic life in the reservoir is 
excellent, and unfavorable symptoms in inhabitants near the original reservoir 
area are decreasing. 


As the national economy developed, many factories and mining enterprises were set 
up upstream from the Guanting Reservoir; most of them discharged untreated waste- 
water into waterways, which found its way into the reservoir, causing a marked 
degradation of water quality. The State Council was much concerned about this 
state of affairs and took positive steps to control it. By 1979, the state had 
arranged for 77 treatment frcilities, and the relevant provinces, municipalities 
and plant and mine enterprises had instalied 26 facilities. On the basis of 











atatiatics from nine of the facilities, these treatment installations recover 

and utilize more than 6,700 tone of such chemical products as benzene, methyl 
aleohol and oxalic acid, with a value of more than 2 million yuan, from the “three 
wastes" every year, 


In addition, the relevant departments have set up five monitoring stations on 
Guanting Reservoir and in associated prefectures and cities, have focused on 
installing wastewater chemical laboratories and providing special chemical testing 
personnel, have created 4 water quality monitoring network for the drainage area, 
and are performing regular monitoring at specific points so as to keep aware of 
changes in water quality. 


Lanzhou City's Efforte to Control Atmospheric Pollution 


The Gansu provincial party committee and the Lanzhou municipal party committee 
accorded full seriousness to controlling air pollution in Lanzhou City and took 
energetic steps. They organized the allocation and transport of smokeless coal 
for the inhabitants as a replacement for smoke-producing coal, placed suitable 
limitations on the sulfur content of coal for use in boilers and accelerated boiler 
modernization, so that the number of modernized boilers citywide in 1979 was 62 
percent higher than in 1978. In November 1979 the relevant departments of the 
Lanzhou Municipal Government decreed that all installations which discharged harm- 
ful gases or flyash should be modernized and should use control and recovei 
measures on the waste gases; all facilities which had not instituted pollution 
control by the deadline must stop production and institute such controls, and 
economic sanctions would be applied. In addition, 8 plants which were serious 
polluters and which were located in densely populated residential districts were 
moved outside the municipal area. After 2 years of pollution control, Lanzhou 
City's atmospheric pullution situation has already improved markedly. According 
to determinations at Nanguan, Chengguan Ward, the average daily dust concentration 
in the winter of 1979 was 53 percent lower than in 1978, and the average daily 
sulfur dioxide concentration was down 40 percent from 1978, but still exceeded 
state standards. 


Deadlines for Pollution Control Measures in Seriously Polluting Factories and Mines 


The “three wastes” discharged by factories and mines are the main source of 
environmental pollution. In order to gradually solve the pollution problem, in 
October 1978 the State Planning Commission, the State Capital Construction Commit- 
tee and the State Council's Environmental Protection Leadership Group identified 
167 plants that were rather serious pollution sources, including the Panzhihua 
Steel Company, the Baotou Steel Company, the Maoming Petroleum Company, the Lanzhou 
Chemical Engineering Company, the Jilin Chemical Engineering Company and the 
Dalian Dye Plant, as the first group of organizations to be assigned 1 pollution 
control deadline. These plants were told to intensify their leadership, to take 
energetic steps, and to achieve the pollution control requirements by the dead- 
line; those which had not instituted pollution control by the deadline were to be 
resolutely shut down and would not be able to resume production until they had 
solved their problems, in addition to which the responsibility of the enterprise 
leadership and the upper level cognizant departments would be determined. After 











the notification was issued, many of the plants took active pollution control steps 
which ylelded an effect. For example, the Jiapigowu Gold Mine in Jilin Province 
originally used the amalgam method of gold purification, and when the plant was 
built no tailings dam was put in, so that large quantities of mercury-containing 
tallings were discharged into the Songhua River, Within only 9 months after this 
mine came urder the pollution control deadline it inatalled a tailings dam, and the 
mercury content of the tailings water is already below state discharge limits. 

The flyash diacharged by the Taiyuan Lron and Steel Company's oxygen converter and 
the high=phenol-content wastewater discharged by ite coking plant were two major 
pollution problems in Taiyuan City, about which the masses complained vigorously. 
These two unite intensified their leadership, and organized a decisive battle, 

and after 4 or 5 monthe of effort they finished inatallation of a phenol-removal 
facility at the coking plant and overhauled the converter's “red smoke" cleaning 
and recovery equipment, stopped using problem flues, and solved their long-standing, 
perplexing problem. The phenol removal efficiency surpassed 90 percent and the 
dust removal rate from the “red smoke” was over 99.4 percent, in addition to which 
every year it is possible to recover large quantities of chemical engineering raw 
materials and highly concentrated ore powder. 


Participation in Worldwide Environmental Monitoring 


Starting in 1979, China has been participating in the International Environmental 
Monitoring System and the Work of the International Latent Poisonous Chemical 
Products Recording Office. 


The International Environmental Monitoring System is an organization for monitoring 
worldwide pollution trends which is run by the United Nations Environmental 
Planning Office, with the World Health Organization in charge of specific work. 
Currently more than 100 countries and territories worldwide have joined the system. 
The participants’ task is to share environmentel monitoring data with the system. 
After China joined the system, the Ministry of Public Health took on this work; 
external liaison and technical guidance related to the work are managed by the 
Public Health Research Institute of the Chinese Academy of Medical Sciences. 
China's first group of participating water quality monitoring stations are: the 
Hubei section of the Yangtze River system, the Shandong section of the Yellow 
River System, the Guangdong section of the Pearl River System, and Taihu Lake in 
Jiangsu Province. Shanghai, Shenyang, Guangzhou, Xi'an and other cities have 
atmospheric monitoring stations. The various provinces’ public health offices are 
in charge of the monitoring stations’ work. 


The International Latent Poisonous Chemical Products Recording Office is a 
component of the United Nations Environmental Planning Office's World Environmental 
Evaluation Program. In China, the Inst‘tute of Public Health, Chinese Academy of 
Medical Sciences is in charge of this work. 


8480 
CSO: 5000/4074 














PEOPLE'S REPUBLIC OF CHINA 


AFFORESTATION DRIVE BEGINS IN BEIJING 
OW101306 Beijing XINHUA in English 1236 GMT 10 Jul 81 


[Text] Beijing, 10 Jul (XINHUA)--The Beijing municipal bureauof forestry plans to 
afforest 16,600 hectares of land surrounding the city in a 15- to 20-day drive during 
this summer's rainy season, the bureau said today. The afforestation will be done 
partly by air sowing, only the second time in Beijing. 


the drive is intended to combat the dust storms that rage through the Chinese capital 
every year and which appear to be growing worse. The forestry bureau says the storms 
contribute significantly to air pollution in the city, increase water evaporation 
from the soil and destroy crops. The bureau has called for protection of the exist- 
ing forests aroun! Beijing and the planting of a shelterbelt around the city. Bei- 
jing is subject .o winds from the Siberian north and the Mongolian desert and loess 
plateau to the northwest. The winds enter the city through three wind gaps in the 
nearby mountains. 


Guan Junwei, a professor at the state-run forestry institute, said the storms are 
getting worse because of the expansion of these desert areas. He cited a 40 per- 
cent increase in the desertified area along the lower reaches of the Tarim River in 
Xinjiang Autonomous Region. Nearly 50 percent of a pasture in Inver Mongolia has 
been desertified as against 12 percent 0 years ago, due to overgrazing and faulty 
farming policies that resulted in ruina_ion of pastures. 


Ancther reason for the dust is the extremely low proportion of plant cover in and 
around the city itself. Forest cover rose last year to 7.5 percent of the 1.66 mil- 
lion hectares of Beijing's total area. Green area in the downtown area has risen 
fron 700 hectares to 3,000 hectares. However, the bureau said, this was not enough 
to offset the effects of the storms. The average number of dust-storm days increased 
11.4 from 14.6 between the years of 1969 to 1973 to 26 between 1974 and 1980. 
Already in the first half of this year, said the bureau, there have been 17 dust- 
storm days. The municipal forestry bureau has drawn up a comprehensive program of 
afforestation since its establishment last August. Beside the 16,600 hectares 
around the city slated for planting in the next 2 to 3 weeks, another 16,000 hec- 
tares will be planted in the fall, making nearly 33,000 hectares to be greened by 
the end of the year. That is 9,000 hectares more than last year. A total of 
600,000 square meters of grass will be planted inside the city by the end of the 
year. The bureau has also called for a program to control the growth of desertifi- 
cation and soil erosion in north and northwest China. 

cso: 5000/2151 
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THALLAND 


POLITICLANS, POACHERS CONSPIRING IN ONGOING DESTRUCTION OF FORESTS 


Bangkok BANGKOK POST in English 26 Jun 81 p 2 


\Article by Supradit Kanwanich | 


[ Text | 
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THIRTY-FIVE PERCENT OF LAND IN NORTHEAST TOO SALINE FOR PLANTING 
Bangkok SIAM RAT in Thai 11 Apr 61 p 2 


[Text] Mr Wira Musikphong, deputy minister of agriculture and cooperatives dis- 
cussed the satter of development of ealty land in the northeast. We said that this 
matter is a policy of the prime minister. It is felt that Mahasarakham and many 
provinces in the northeast are plagued with this problem and the land its not 
suitable for cultivation or for increasing production. The matter has been assigned 
to the Ministry which will draw up a master plan for the development of salty 

land. The Ministry has assigned the Land Development Department to do 4 survey 
and set up projects. It has been discovered that saline soil is not restricted 

to Mahasarakham Province, but afflicts nearly every province. It covers approxi- 
mately 34.94 percent of the total area of the northeast. It is therefore an 
important problem which @ust be urgently remedied and has been designated as an 
urgent project which the cabinet has approved. The project for correction of 
saline soil has been included in the National Economic and Social Development 

Plan, Phase 5 for 1982-1986. 


The deputy minister of agriculture and cooperatives further stated that this 
program involves the development of saline soil [as published) in various locations 
totalling some 4 million rai. The project will be divided into four operations 
sectors. Most of the project will be in Mahasarakham and Nakhon Ratchasima 
provinces. | will start in October of this year. Implementation will be 
divided into .wo plans: a plan to prevent the spread of salinity and 4 simul- 
taneous treatment of saline soil. The other plan is to raise yields of crops 
planted in saline soil. This will enable us to halt the spread of saline soil. 
In implementing these plans, it may be necessary to invoke laws which concern 
enhancement and conservation of the nation's environment. These laws are tools 
to be used in remedies for and prevention of saline soil. One important reason 
for these laws is that the spread of saline soil comes from the operation of 

salt works. <Any area operating a salt works will have a greater spread of saline 
soil. 


CSO: 4000/4532 
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OUTSIDE HELP ADVOCATED FOR ACCRA SANTTATION PROBLEM 


Acora GHANAIAN TIMES in English 2) Jun 81 p 8 
[Article by Tom Dorkenco! 
(Text) SGanitation in Acera is fast deteriorating again. 


A ‘Times’ investigation disclosed that human excreta and garbage have not been 
collected from Adabraka, Labadi, Nima and other parte of Accra for the past three 
weeks. 


In Nima and Kanda, for instance, human excreta and refuse are being dumped at 
every available empty space. 


At Labedi, the refuse dump opposite the Labadi Presbyterian Church is about four 
metres high and the nearby public place of convenience has overflowed the septic 
hole and has linked up with the piled-up garbage. 


At Teshie, Nungua, Bubiashie, Accra New Town and Maamobi, the story is no 
different. 


The beaches of Labadi and James Town are full of refuse and human waste. 


Investigations also revealed that though the officially declared refuse collection 
depots number 71, not less than 129 more had been unilaterally created “by the 
people” who are compelled by lack of space to “dump and burn” their refuse at any 
other spot. 


The number of temporary refuse dumps has also increased frow 26 to more than 60, 
for the same reason. 


Meanwhile, two senior employees of the Accra City Council and a former councillor 
have attributed the sanitation problems to “the poor sense of responsibility on 
the part of senior officers of the council, sepecially the MOH and the Fleet Mai- 
tenance Unit of the City Engineer's Department”. 


They called for the services of foreign consultants to advise the City Council on 
both refuse and waste matter disposal methods as was the case of Lagos City Coun- 
cil in Nigeria. 


11 

















Lagos, they pointed out, was until recently, “the dirtiest city in the world", 

as declared by the World Health Organisation (WHC), but the administrators of that 
city realised their inability to cope with the sa: itary problems and called in 
Outside help. 


"Tis should be done for Accra City too", suggested the concerned councillor and 
ex-council staff. 


Sources close to the Census Office told me that Adabraka, with a pop.’ ation of 
37,896 in 1960, is now over 50,000 and that Labadi, which in 196C nad 25,939 resi- 
dents, now hae over 55,000. 


A spokesman for the Medical Officer of Health's (MOH) Department of the ACC told 
the ‘Times’ that over 600 tonnes of all kinds of refuse had to be collected every 
day and that ite collection and disposal efforts were being made difficult by acute 


shortage of vehicles. 


C80: $000/5039 
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REFUSE, LITTER CREATE UNSANITARY ENVLRONMENT 


Accra DAILY GRAPHIC in English 11 Jun 81 p 1 


[Excerpts] Parliament has urged the Limann Administration to mobilize all avail- 
able resources to improve upon the insanitary conditions in the country. 


Some MPs recommended that the Administration should reduce its dependence on 
conservancy labourers and other personnel connected with sanitation to check the 
frequent demand for salary increases. 


It was suggested that the Administration should seek financial assistance to com- 
plete the central sewerage system in Accra. 


In a motion, Mr A.A. Abanyie (ACP, Cape Coast) registered his profound disgust 
at the filth especially in the towns and cities. He referred to the unhygienic 
conditions at the Kotcka International Airport as “shameful.” 


He appealed to all to help Sring the situation under control. The MP urged the 
Administration to provide city and district councils the needed inputs to help 
them intensify their work. 


Seconding the motion, Mr Kwame Adum Atta (PFP Deputy Chief Whip) suggested that 
the cities must be categorized into smaller units of administration to enable 
them to cope with the sanitation problems. 


In his contribution, Dr Jones Ofori-Atta (PFO Beogor) said the Environmental Pro- 
tection Council (EPC) should be encouraged to keep the environment clean because 
“healthy environment is an essential factor to the health of man." 


In his contribution, Mr P. 0. Anala (PNP Sandema) said Ghanaians must learn to 


live with clean habits because “dirt is created by man and nobody should delight 
in wallowing in dirt.” 


cso: $000 
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NIGERIA 


BRIEFS 


HUNDREDS HOMELESS FROM FLOODS--In the Rivers State, hundreds of peopie have been 
rendered homeless foll.#ing heavy rains in [name indistinct] District in (Enuguare) 
Loval Governwent Area. According to reports, many buildings have been washed away 
with property estimated at (77 million) naira damage. Iu the meantime, relief 
operations organized by the urban district council has begun. The chairman of the 
council, Chief Elem Kawumpa, has appealed to the state government for aid. [Text] 
[AB212133 Lagos Domestic Service in English 2100 GMT 21 Jul 41) 


FARMLAND LOST FROM EROSION--A total of 616,622 hectares of arable farmlands in 
Gongola State are feared to have been devastated by the menace of soil erosion 
within the past two years. Although the amount needed for the effective control 
manacement and conservation of susceptible landmass reclamation, resettlement as 
weli as compensation to the displaced persons has not yet been computed, it is 
believed that it would run into millions of Naira. The Commissioner for Agriculture 
and Co-operatives Alhaji Abubakar Mutum Biu, said in an interview that soil survey 
and land evaluation was conducted by an international agency, soverament organisa- 
tions and professional bodies. According to the reports of the various surveys, 
Alhaji Abubakar explained, gully and flood erosion had been recorded in all 

parte of the state particularly along river banks, valleys and numerous mountains. 
[Text] [Kaduna NEW NIGERIAN in English 23 Jun 81 p 24) 


CSO: 5000/5034 


14 














SOUTH AFRICA 


BRIEFS 


INADEQUATE ANTIPOLLUTION ENFORCEMENT~=-Many industrialists in South Africa are tak- 
ing advantage of the Government's acute shortage of air pollution inspectors by 
dumping enormous quantities of dangerous wastes in the air. "At the moment the 
Government has hardly enough inspectors to control an industrial town, let alone an 
industrial nation,” Mr James Clarke, head of the Star's CARE campaign, told a three- 
day national workshop on “Dust Control in Industry” at the University of the Wit- 
watersrand today. South Africa's air pollution was “probably as bad as the worst 
found in advanced nations today,” he said. “Our laws are manifestly inadequate. 
They allow municipalities to hound home-owners with R50 spot fines for lighting 
bonfires but only the Government can fine industry. The fines--R200 for a first 
offence and Rl 000 maximum for repeated offences--are hardly likely to persuade 
industrialists to spend millions on clean air equipment." Wind=<blown mine dust 
gave the Rand the world's highest incidence of ear, nose and throat complaints. 
[Text] (Johannesburg THE STAR in English 8 Jul 81 p 2) 


CSO: 5000/5037 
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MATEPPE ESTATES IRRIGATION SCHEME OPENED 


Salisbury THE HERALD in English 17 Jul 81 p 1 


ZIMBABWE 


[Text] Commercial farming is vital to the national economy and the Government 
will encourage it to exist side by side with peasant agriculture, the Deputy 


Minister of Agriculture, Dr Swithun Mombeshora, said yesterday. 


He was opening the second $150,000 irrigation scheme at Mateppe Estates in 
Marandellas., The new scheme brings a total of 449 ha under irrigation at the 
estate and will mean optimum use of all available arable land, including 

260 ha of maize, 90 ha of wheat and 90 ha of vines. 


He said the Government would like to improve the living standards of all the 
people, produce sufficient food for all and make Zimbabwe the "granary of 


Africa." 

BONUS Bacco. yields. At the 
He poted that the re moment 46 percent of the 
cent wheat price crops in the area were 
schedule a bonus grown under irrigation. 
those made last season, in Ltd. which owns 
lating wheat production. —— ceout Gene 000 
— By -— ——— involving en 
the Marandelias area In ference te the acreage of 
1970 «6the: aren 6 6ounder all crops grown on the 
irrigation was 1851 ha, estate. 
compared to 6499 this The minister later 
year = toured the wine factory 
During game period, tasted variour t 
there had been an in- of wines produced 
crease in maize production grapes) grown on the 
of 40 percent and «a 30 estate 
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USSR 


ECOLOGICAL=ECONOMIC MODELS FOR PLANNING, MANAGING STATE OF ENVIRONMENT 


Moscow EKONOMIKA I MATEMATICHESKIYE METODY in Russian No 6, 1980 pp 1081-1093 
/Krticle by R.L, Rayatskas and V,P, Sutkaytis, Vilnius] 


{Tens} According to present-day general genetics, the state of the biosphere 
epends to a significant degree on the kind of genetic information which 
organisms have inherited from previous generations, At the same time it has 
been established that many environmental pollutants are capable of causing 
mutations (changes in the genetic information), which can lead to undesirable 
consequences. In particular, having destroyed today a portion of the planet’s 
gene pool, in the future we shall lack the opportunity to manage the biosphere 
for purposes of increasing its stability and productivity, and this in turn 
will have a negative effect on the maintenance of the public’s food supply. 


The scale of the genetic effect is determined not so much by the absolute 
magnitude as by the duration of the influence, which may result from moderate 
or even very weak concentrations of harmful ingredients, At the present 

time hygig@ists and toxicologists have at their disposal a methodology 

which is oriented mainly towards the establishment of the absolute effects 

of pollutants on living organisms, Accordingly, the existing practice of 
environmental protection planning is based on an industry-by-industry approach, 
which is limited to monitoring the primary forms of pollution, The indicators 
which characterize environmental quality are calculated but are not accepted 
as plan targets. This is obviously inadequate for a number of reasons, In the 
first place, long-range predictions of environmental changes resulting from 
industrial wastes are essential from the viewpoint of a global approach, It 
is natura’ that prediction of the consequences of pollution, taking into account 
the social, economic and ecological goals of society’s development, is possible 
only under these circumstances, In the second place, it is necessary to have a 
system of evaluation and measurement which makes it possible to determine and 
to compare any given environmental states in terms of their social, economic 
and ecological aspects, as well as to set out the most promising ones from the 
viewpoint of the the global aims of directing its evolution, In the third 
place, there is now an urgent task of creating methods and means of planned 
influence on factors which cause environmental pollution in order to maintain 
the environment in a desirable state, In other words, it is essential to have 
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a system of ecological~economic planning and management, which would make it 
possible to make decisions which are coordinated according to at least two criteria: 
environmental quality and the number of benefits of natural or manufactured origin, 
the use or creation of which is related (in order to satisfy society's economic 

and social needs) to the current use of imperfect, wasteful technology, 


In this article the primary attention will be devoted to the principles of 
constructing a system of ecological-economic models, the outlines of which 

were specified in /1,27, We shall formulate those requirements for a system of 
ecological-economic models which guarantee, in our opinion, its applicability 
for the planning and management of environmental state from the viewpoint of a general 
approach to the solution of problems related to environmental pollution, The 
first of them is that it is necessary to encompass all cause and effect 
relations which exist in the ecological-economic system, The second is that the 
system of models must include closed loops which are formed on the basis of 
direct and feedback links between the elements of a real ecological-economic 
structure. The third requirement is that the total of the formal and informal 
criteria which make it possible to adopt coordinated decisions with regard to 
special purpose installations for the planned period acccording to environmental 
quality must also be balanced in socio-economic and ecological aspects, The 
fourth requirement is that the system must have formal and content-rich models 
for evaluating and choosing means and methods for maintaining tne environment 
in a desirable state, The fifth requirement is that everything which is 

part of a system of ecological-economic models must be dynamic, 


As has been noted, the models of the system must have coordinated inputs and 
outputs with models of an integrated system of planning and prognosis /37, as 
well as with certain other special models which will be discussed below, This 
kind of approach provides an opportunity to significantly simplify the structure 
of the system for ecological-economic models, to make the modelable relations 
more obvious and to eliminate the need to cite here individual models or those 
groups of models which are subjects of research in other branches of science 
and which are treated in the speciaiized literature, 





In order to formulate a general concept of the the construction of a system of 
models we shall examine the cause and effect relationships in an ecological-economic 
system, The most important of these relationships are given in the schematic 
drawing. 


The arrangement is based on the principle of differentiating from the ager egate 
of society's requirements two main groups: socio-economic and ecological 
requirements, These groups are differentiated according to the origin of 

the benefits which satisfy the corresponding needs. The first are satisfied 
by benefits of natural or production origin, the use and manufacture of which 
is organized by society and involves seeking out Limited natural and labor 
r2sources, The requirements of the second group are benefits of purely natural 
origin which are obtained through the process of direct interaction between 
people ar.” their natural environment (sunlight, clean air, etc.). Ecological 
requirements make definite demands on the quality of the surrounding natural 
environment, The level at which the requirementr of both groups are satisfied 








predetermines the presence ay state of the labor reserves which can be used in 
production at a given moment, 


The state of the environment depends on the flow of industrial wastes, i.e, of in- 
destructible pollutants and in addition on their discharge during the process 

of utilization. However, the final concentrations of polluting substances are 
established during t'~ processes by which they are moved and transformed within 
geo-biophysical en: * ents, 


The effect of production on the environment gives rise to a number of responses 

by the latter; their nature and operational mechanism is obvious, Thus, the ecological- 
economic system contains forward and backward Links, which form in their totality 

a closed loop which must be taken into account when managing the state of 

the environment, This thesis makes it possible to isolate within this system 

the following main groups of model ss 


models of social production: 

models of industrial effect on the mvironment ( forward link models); 

the dynamics of production factors under the direct and indirect influence of 
a polluted environment (backward link models); 

advisory models, 


We shall examine each of these groups individually, beginning with the second, 
This proach provides the opportunity for discovering the parameters which help 
to manifest the regulating effect of the environment on production and to 

set out the means for taking them into account in the models of social production, 


Two types of models have been noted within the group of models concerning the 
industrial effect on the environment: the dynamics of industria) discharges 

and the movement of polluting substances, Models in the first group are designed 
to link industrial wastes with the process of production and actions to protect 
the environments; models in the second group are designed to link industrial 
wastes with natural processes, In the aggregate these models must make it 
possible to determine at each moment the pollution level, which is measured 

by the concentration of pollutants in individual components of the environment. 


Assuming that the output of by-products is proportionally dependent on the 
gross output of useful products and the volume of destructible pollutants, 
the dynamics of industrial discharges for individual types of polluting sub- 
stances can be represented by the aggregate of the differential equations 


d, = | 
7 L Nb Ve Ve qu i.....m. (1) 


where xj is the gross output of useful product j; y, is the volume of destructible 
pollutant of type 63 Vq is the volume of destructible pollutant of type q}3 ¥q 

is the volume of pollutant of type q which can be absorbed (detoxified) by 

the environment; ai and bag are coefficients which characterize the output of 
pollutants q per unit of useful product j which can be produced and per unit of 
destructible pollutant g¢ respectively, The derivative in the left portion of (1) 
determines the rate of change in the discharge of pollutant q in time, 
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In essence, equations (1) deseribe the subsidiary output of an economic system and 
make it possible to determine at every moment in time t the volumes of pollutants 
capable of movement and transformation in the environment, Calculating in the 
first approximation the coefficients bqj and bag as constants, these volumes can be 
represented as functions of three variables, the first two of which (x4 and y,) be- 
lo to the sphere of anthropogenic activities--social production--and the third 
(%q charactegizes the nature of the environment, and, it can be assumed, depends 
on its state, 


Under movement is understood change in pollutants, in the process of which they 
penetrate in a manner specific to each type from a component into a component 

of the environment, Along with movement which occurs under the influence of various 
environmental factors changes in polluting substances also take place as a result of 
which there can originate changes in their composition, which increases their 
negative effect on originally discharged pollutants, If there are no external 
sources from which polluting substances arrive, there will be with time a 

dynamic balance in which “arrival” and “expenditure” of pollutants in a 

particular component of the environment compensate for each other, The 
proportions which were established during this process determine the field 
concentrations of pollutants, on which there also depends the state of the 
environment, 


The principles of modeling the movement and conversion of pollutants are 
described in » They are based on the use of the Monte Carlo method for 
"lottery drawing" of a uniform Markov chain, The proposed model contains 
many still wunformalized assumptions and requires correspondending addition 
and expansion, which should be achieved not by complicating a chance process 
which lies at the base of the model, but rather by describing the geophysical, 
geochemical, hydrometeorological and other processes which exist in the envi- 
ronment. In other words, it is essential to have integration of the initial 
model with a class of specific models interrelated with the movement of 
substances which pollute natural processes, which in one way or another can 
influence the general level and structure of environmental pollution, A 
detailed description of models of this kind is not part of our purpose; for 
this reason we shall only note that according to /2/, an m x n component 
vector will be determined at the output of a complex of models of the 
movement and conversion of pollutants 


~ 


Zi=(2a.---, pe ++ +s Sen), k=1,.. A, (2) 


where 2 qk shows the concentration of type q pollutant in component k of the 
environment. 


The presence of vector Z, makes it possible to move to the next, third group 

of models which are part of the system under consideratior, In fact, the 

vector 2 is the yield of a group of models of industrial influence on the 
environment and provides essential information for modeling the dynamics of the 
elements of an ecological-economic system under the direct or indirect 

influence of external conditions which have changed, The extreme diversity 

in the composition and content of the elements of an ecological-economic system 
do not make *‘t possible to propose here any kind of unified theory, much less cite 
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concrete models of their dynamics under the influence of a polluting environment, 
The material given below should be considered rather as principles or as an 
illustration of the methcds for modeling dynamics from the viewpoint of a total 
concept of building a system of ecological-economic models, Developing them is a 
prolonged, labor-intensive process which requires that specialists be attracted 
from various branches of science; it also requires a particular organization of 
work and its own specific methodological, informational, technological and 
other forms of support, 


In modeling the dynamics of production factors under the direct or indirect 
imntluence of a polluted environment, we shall single out three subgroups: 
the means of production, natural resources and labor resources, 


For obvious reasons it is natural to assume that the study of the dynamics of 
the means of production under the influence of a polluted natural environment is 
the simplest task, if rot in a quantitative sense, *hen at least in terms of 
content, We shall examine ways to solve it using as an example one mode. for 
the study of the dynamics of fixed capital, We shall use } 4° to designate 

that fixed capital i has been put into operation and } ;"to indicate the 
withdrawal of fixed capital at this particular moment in time, The increase 
in fixed capital at moment t is then equal to 


OD = @/—@,", im t,o on. (4) 


We shall take further alivantage of the system of differential equations which 
characterize the speed at which capital is put to use and retired 


dv, ; 
— — = : q?, ‘ %,".2 , 
a 





dO." 8 4.7(0..O". dy), tA oon. 
dt 


A 
where Z, is a vector, which reflects the level of environmeni2i pollution, 
Then 

dd, 


Fn = A (Os, ®.”, 24) 1" (@', 1”, Z). (5) 


If the values are known for “ 4 and ¢ ; at any moment t and for every component 
of vector 2, at that moment, and if the form of functions f!, fY and D 1¢t%) 
is known, then the law for the change in the magnitude of fixed capital 
> 4 (t) can be determined, Let us say that the formof functions f; and 

f is known, then the system (4) formally makes it possible to 
obtain solutions which determine 2; and 4: as functions from A » Lle@e,y 


⸗ 


?, “g, (@,, O. Z,), 
Oo =—¢.'° (0), 0", Z,), tty... 


(6) 
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By substituting these solutions in (5) and applying simple transformations for 
Qilt), we shall obtain 


©, (1) =0, (4) + { GA®,' (te), ©." ) Bae (7) 
. 


. 
Tt is obvious that the left part of (7) is a function from 2) consequentiy, (7) 
makes it possible to study the behavior of O4(t) with various predictive values 
for this vector, Knowing the nature of the influence which 4 polluted environment 
exerts on fixed capital, any inerease in the absolute values of components 
or im the duration of influence of identical concentrations of pollutants 
should be viewed as supplementary damage, i.e., an increase in the rate at wich 
fixed capital ie retired, This interpretation of the damage from environmental 
pollution ean create the impression that in order to study the dynamics of fixed 
capital it is sufficient to know only the dynamics of the dependence 6 (4). This would 
be correct if the ecolorical-economic system had no environmental protection 
activitys the dependence of the rate at which capital is put into operation 
on the level of pellution is oPvious, In this way, the model under consideration 
ie more general ir nature, 


In the absence of compensatoty measures the influence of a polluted environment 

on the meane of production leads toe a reduction in the production volumes and, 
consequentiy, to a reduction in industrial emissions into the environment, In 
thie way the environment has 4 regulating effect on production, In thie case 
economic damage acts a6 4 parameter of regulations the loss of means of production 
due Lo an inerease in the rate at which they are retired due to the intensification 
of processes of deterioration, cortesion, wear, readiction in quality and other 
consequences of the effect of harmful substances in the environment, Various 
methods for taking inte account a regulat cy of thie type within the 
models of economic activity are treated ir /i, 4/ and will ve discussed below, 





“ore complex tasks arise during the attespt to model the dynamics of natural 
tesourees, Ac was noted, the presence and state of natural resources is 
predetermined by the state of the environment, i.¢., the study of the dynamics 
of natura! resources presumes preliminary study of the change in e-vironmental 
states after by-products of production are discharged into the environment, It 
is significant that in this case the vector % is a completely acceptable 
description of the quality of the inorganic natural environment, This makes is 
possible te study the dynamics of a number of inorganic natural resources 
(processes) with the help of various modifications of the models analagoue to 
(3)=-(7) » Another, biotic (organic) portion of the natural resources 
requires 4 different approach, 4 specific one which is described below in 4 
mannet which is by no means comprehensive, 


We shall deacribe a simplified mpdel of a natural ecosystem, which consists 
only of four «lements 1 autetropic plants (1), herbivorous animals (11), 
predators (IT1TI) and parasites (TV), which consume the biomass of the first 
three froups of oreaniems, The equations of the bal--ce of the Living 
organic subetances for this ecosys*em are 
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di =P, ywAy—D,, (ms) 
44 
= = P,, Tiny, Dy, (%) 
44 
* = Puy Duy. (10) 


where By, Bry and Byyy are the biomass for the corresponding group of organicme 
on 4 wumit of the area which they occupy) Py, ry and Pyzz are the productivity 
or the asount of biomass coming in within t unkt of time from which the 
expenditure for the life activities of the organieme is subtracted; Dy. Dry and 
Drzy ate the consumption of biomass by parasites and yyy and VIII 

are the coefficients which characterize the biomass consumption of organicm 

by representatives of the Il and III groups per unit of their mass, 


Equations (8)-(10), while taking into account the coefficients ? yy and VIII 
by means of constants, contain nine unknowns, Consequently, in order to soive 
them it ie essential to compile on the basis of empirical data six additional 
ratios, which, along with consideration for the environmental pollution level, 
can be represented as 


P= POR, By. Bh), (14) 
Py =P ut By, By Bow. th) (42) 
P= Pu (Boy, Bu, Be). (43) 
D,=D,(B,), (14) 

PD, =Dy (By) (45) 

D,.. =D (By) (16) 


Relationships of the type Ry (By, Bry)» Pry (Baa> Bxy Brrw), Prot (Batt Bry) 
have been well studied in ecology and have a quite definite interpretation. 

In contrast to this, the determination of the nature of the relationships 

Py (2), Pry (4+ Pry (4) requires additional empirical research for 

various ecotystems, ver, only in this way can dynamics of the biomass of the 
system’. components be studied, taking into account the factors which influence 
it. In fact, while solving system (8)-(10) along with the additional relationships 
(11)-(16), the size of the biomass for each group of organisms can be determined 
for every moment t, taking into account the trophic structure of the commmity 
and the influence of a polluted environment on it. It is natural to assume that 
with modifications in the values of the Zy components or in the extent of the 
influence of that level of environmental pollution there are corresponding 

Changes in the biomass values of the ecosystem’s components, We shall examine 


the significance (for production) of the consequences of these chanecs, 
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Let us say that the ecosystem has industrial significance, i,e., that its biomass 
or the biomasses of individual components serve as the raw materiale for 
production of material benefits and are also used to destroy harmful by-products, 
Taking inte account the nerative influence of a polluted environment on the 
productivity of individual components of the ecosystem, the change in the 

use (for production purposes) of the biomass of a concrete type can then be 
portrayed by the balanced ratio 


: - - 7) 
B(i)= —X +) ree? > tebe a 
Leet Sree 


where te = the coefficients of biomase expenditure in the corresponding 


spheres of activity; r_. is the coefficient which shows losses 
(deficiencies) of b 6 due to environmental pollution; B (t) is one of 

8 ents of the total solution of the system of differential equations 
(8)-(10), 


In thie way, the last sum in (17) takes into account the natural damage from 
environmental pollution and introduces 41 correction factor into the balance 

of the production use of given type of natural resource, The coefficient tq 
can be determined on the basis of the ratios (11)-(13), which were compiled 

on the basis of empirical data for the different moments t* and t", which are 
characterized by non-identical levels of pollution or by a differing extent of 
the influence of equal concentrations of harmful ingrediente, 


It is easy to note that equations (8)-(17) formally describe a closed loop, 
which is formed in an ecological-economi. system, given the realization of a 
direct relationship which is caused by a flow of industrially generated wastes, 
and negative feedback as a consequence of the effect of a polluted environment 
on production through natural resources, The result of this kind of description 
is the determination of the natural damage from mvironmental pollution; the 
damage is taken into account in the balance of the productive use of resources, 
Consequently, the loss of the latter is the next parameter which characterizes 
the regulating effect of the environment on those large-waste production mits 
which pollute. 





We shall now examine the changes in the biomass of the ecosystem’s components 
from the viewpoint of the environment’s qualitative state, which is understood 
not only in the sense of the purity of its inorganic components, but also in 
the sense of the composition of natural ecosystems which comprise it. Every 
ecosystem, every natural complex reacts to external influences in its own way 
so that what is described below should once again be taken to be the principles 
of construction and not a list of the concrete elements of one of the most 
important and complex subsystems of a system of ecological-economic models 

for planning and managing the state of the environment. 





According to the theory of ecosystem stability, changes in the biomass of its 
individual components which exceed the permissible deviations from their 
values for a stationary state lead to the destruction of these components, In fact, 
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thie is the equivalent of destroying a given ecosystem, However, in general, 
the reaction of 4 system to the influence of a polluted environment does not 
end heres the place of the destroyed components is taken by other components 
whieh are better adapted to the new conditions. There begins the process of 
the so-called exogenous succession, as a result of which an ecosystem is formed 
me litatively new composition which, as a rule, is lower than the former 
one : 8 . 


In nature 411 processes and phenamena are interrelated by various bio-geochemical 
cycles; they do not exist separately, Consequently, quantitative changes in an 
ecosystem or .a ite individual components can become the reason (the start) 

of more profound ecological transtormations, which reflect negatively on the quali- 
tative state of the environment, The dynamics of these kinds of global cycles 
(the water cycle, the carbon dioxide and oxygen cycles, etc.) under the influence 
of a polluted environment can be studied by using various modifications of t 
(3)=(7) systems, which are considered together with relationships of the (8)-(16) 
type and with models of exogenous sucession, It is clear that information 

models of natural complexes should be included here inasmuch as the opinion 

existe that a thorough idea of the dynamics of the biosphere under the influence 
of industrially-produced wastes can be obtained only on the basis of the aggregate 
of the models which reflect the transformation in nature not only of matter and 
enerry by also of information » Naturally, a final enumeration of the groups of 
modele which describe qualitative changes in man's environment can be established 
only in the course of specific elaborations with consideration for all of the 
diversity of the natural proce: ses and phenomena, This interdisciplinary 

problem cannot be solved immediately through the efforts of specialists from 

one disciplines; it requires instead the specific organization of labor by 
specialists of various types end various disciplines fio. 








Let us assume that the totality of these models cxists, and we can predict the 
qualitative state of the natural environment into which it is transformed 
under the influence of the vector for the concentrations of pollut.on, 
Let us turn to the principles for taking into account and qwaluating the 
influence of the new, qualitative state of the environment on the economic 
requirements of the population and on the presence and state of labor reserves, 
We shall introduce the line vi :tor 

E=/(e,, 9 Om. z,). (18) 


the component of which @,, l*l,esess, M is a definite ecological parameter, which 
describes the state of biotic portion of the environment from the viewpoint 
of the “free” benefit 1, which is granted by the environment to mn. # is the 
well-known vector which shows the state of the inorganic components of the 
environment in this same aspect, 


Let us further assume that the presence and state of the labor reserves depends 

on the size and health of the population, Proceeding from the goals of the investi- 
gation, and also from the premise that the relations and interrelationships of man 
and nature are constant and find reflection in human health /T17, we shall limit 
ourselves to taking into account only the influence of ecological factors on 

man*s health, i.e., Lit) =L(N, B). (19) 

where L(t) is the presence of iabdor resources at toment t; N is the size of the 
populations E is the vector which is determined by the relationship (18), 
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The sige of the population N(t) is seen as an exogenous variable, the significance 

of which is revealed in a set of progno for an integrated system of models for 
economic planning and prognostication « Prognoses of Labor resources are also 
carried out here, The task of the sys of ecological-economic models consists in 
the realization of the relationship L(E), the nature of which can be established only 
with study of the biological reactions of man to the influence of ecological factors 
and with analysis of the mechanisms of these reactions /12/, The determination of 
the optimal values of the parameters of vector £, which would correspond to the 
22 understanding of dan“s health, must be the result of the solution of 

this prodblep. 






In the future we shall view any deviation from Egp¢ as losses of labor resources re- 
lated to temporary inability to work due to illness, to reduction in labor produc- 
tivity, to premature death and to other consequences of environmental pollution, 

The influence of a polluted environment on the health of those members of the 
population who are not able to work at a given moment in time must also be reflected 
in these losses, This is completely justified because the influence of the environ- 
ment on this part of the population will be reflected in the total volume of the 
consumption fund through an increase in the demand for medical services, The increase 
in the total volume of the consumption fund will create an additional shortage of 
labor resources, 


We shall designate losses of labor resources due to environmental pollution with 
Ql(c). Taking into account that which has been described, these losses can be 
represented with the obvious relationship AZit)<L(N, £..,) —L(N, B) (20) 


In principle (20) makes it possible to determine the coefficients 1,, which charac- 
terize the losses of labor resources per unit of a given type of pol futant in the 
environment. In turn this provides an opportunity to describe the change in the use 
(Without taking into account the environmental pollution factor) of predictive 
amounts of labor resources by the balanced equation ° ~~ | 

Lied Stan. Stone t Vite (21) 


PT) ~~! e-! 
where 14, lg are the norms for labor intensity in the sphere of goods production and 
environmental protection activities respectively, Equation (21) shows clearly 
that the loss of labor resources due to a worsening of the state of the population's 
health is a third factor which exerte a regulating influence of a polluted environ- 
ment on production, This influence (the reverse link) is the main one and the most 
complex influence in a given ecological-economic system, It has been little studied 
in practice because it does not lend itself easily to formalization, although certain 
studies show that this problem, too, --within certain lLimite=--be resolved 
successfully (see, for example, /73, a). 

Let us turn to the models of the first group which describe the process of public 
production, All the necessary prerequisites for this have been prepared: a 
model (1) of the dynamics of the industrially-produced wastes which are being 
discharged into the environment provides the start of the forward link, while the 
two reverse link loops, studied later, are related through the magnitude of 

the losses (natural damage) of natural and labor resources respectively, 

which are integrated into balanced relations (17), (21). In essence these are 
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detailed and linked (by means of the environment) secondary output and two 

inputs of a production subsystem, which is viewed according to the “black 

box" principle. In order to close the loop it is essential to deseribe the 
essence of the transformations of inputs into output which are taking place 
within it, It ie natural to assume that this can be done in various ways, 
However, the need to take into account the environmental pollution factor limits 
the opportunity for the direct utilization of existing economic-mathenatical 
models without making preliminary modifications in them, While wishing to 
demonstrate simultaneously both the first and the ond, we shall take advantage 
of the dynamic equation for expenditures-output 


z,- Le yew " Yai = ye. di 
She * —V =¢, t=4,....", (22) 


where xj is the gross output of product i; %y * the volume of destructible 
pollutant g3 2, is the volume of pollutant q found in the environments aj ; 
and ay, are the corresponding norms of material intensity; ay, is the 
coefficient which describes the losses of product i per unit of pollutant 

q found in the environments kj4 4, kyg are the coefficients of the increasing 
capital intensiveness in the sphere of manufactured goods production and the 
destruction of pollutants respectively; Kig is the coefficient which reflects 
losses of capital due to an increase in the volu e (reserve) of pollutant q 
during the period ty cy is the pure end product of type i. 


Equation 22 shows the dynamics of expanded reproduction of commodities with 
consideration for commodity requirements for the destruction of harmful 

production wastes and the replacement of losses related to the influence of 

a polluted environment on the means of production, It is related to (1) in 

terms of the first two variables and takes into account on the basis of these same 
variables the limiting influence of the relations (17) and (21), Consequently, 
(22) corresponds to the previously formulated requirements and it describes 

to a sufficient degree the models isolated in the first group. 


In order to provide a general idea of the advisory models it is essential to 
examine the principles of the functioning of the ‘stem of ecological-economic 
models within the process of planning and managing, he state of the environment, 


There is no doubt that the past history of the ecological-economic calculations 
according to the proposed system of models must begin with a prediction of 

its exogenous variables; the size of the population, the volume and structure 

of labor and natural resources, the antonomous function of the pure end product 
eq(t), which reveals goal-oriented directives for economic growth within the dynamic 
model (22). From an ecological viewpoint, models (22), (1) transform these 

special purpose directives into the vector of industrially produced emissions z 
which ip turn are transformed as a set of models for the movement and conversign 











of polluting substances into a vector of pollution concentrations 2. This 

is used in preparing an information base for predicting the dynamics of the 
qualitative and quantitative states of the biosphere, the dynamics of the 

means of production and inorganic natural resources, the health of the population 

and the dynamice of the volume of labor resources under the influence of a 

polluted environment, Examples of typical models of a given group were examined above, 


Determination of the vector for the magnitude of various types of natural losses 
of damage from the influence of harmful, industrially=produeed emissions is a result 
of modeling the dynamics of the elements in an ecological-economic system, 

In order to cite these heterogeneous values in terms of a single measurement, it 

is necessary to evaluate labor and natural resources which in one way or 

another change their state under the influence of a polluted environment, From 

a mathematical viewpoint the need for evaluations of this kind is justified 

in /G] with the formulation of the task of ecological-economic equilibrium as the 
direct and dual tasks of linear »rcogramming with the assigned system of social 
priorities in the form of aggregated functions of demand for the production 

of commodities, the elimination of harmful secondary production and the 

functions of supplying primary resources, Significant aspects of these evaluations 
are examined within the theoretical elaborations of the problom of the optimal 
functioning of the economy, From the viewpoint of ecological-economic planning 
and management their existence would make it possible to shift to a single indi- 
cator for damage from environment pollution--to the hidden social cosis of pro- 
duction, 


The authors of the present article have developed a dynamic criterion for 

optimal environmental pollution activities, a criterion which makes it possible 
to determine the economically substantiated hidden costs of production fi7 . 

The essence of it is the comparison of expenditures for the destruction of pollu- 
tants with the effect obtained from it. In the formal expression the criterion 
for optimal functioning can be presented in the form of a nonhomogeneous system 
of linear differential equations 


dy, 


* + eee bold . Qty... m, (23) 


where @..» Ba are non-negative coefficients; Za" a.” are two different 
type q lutants which differ in terms of the total volume of the field of 
concentrations, 


In essence (23) is an advisory model by means of which one can determine 

the economically substantiated volumes of destructible pollutants or the 

hidden costs of public production, Whether or not society agrees with 

these costs is a question which requires special consideration, In the 

given case it is important that (23) makes it possible to adopt one of several 
alternatives, which in the next analysis can serve as a kind of “reference point” 
when adopting other decisions, Moreover, in conjuction with (1) and (22), 
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equation 23 forms an integrated model, which makes it poasible to obtain balanced 
values for the variables which are part of it when given: the intensities of the 
final consumption, the level of environmental pollution and limited labor and 
natural resources, These values reflect the interactions of the flow of products, 
environmental pollutants, and capital investments, primarily in the production 
sphere, which are essential to ensuring the output of a pure final product 

and to maintaining the environment in a desirable state, Consequently 

they can be used as monitor indices for compiling long-term plans for 

economic development, while taking into account ecological problems which have 
grown worse. Im the future the values of these indices crn be reexamined 

with consideration for new information on the state of the ecological-economic 
system at any moment t, These changes must find reflection in the disaggrerated 
indices of long-term and short-term plans; thus the principle of management 
on the basis of a closed loop will be realized, And it is this principle which 
is at the heart of the process for designing the system described for ecologi- 
cal-economic models, 


The inadequate devd opmental state of the system of ecological-economic models 
does not make it possible to cite at the present time a complete list of indi- 
cators for planning and managing the state of the environment, However, the 
main groups of indicators can be demonstrated on the basis of the cited Loop 

for this kind of system, They amount to the indicators which describe the 
primary funds for activities to protect the environment from »ollution, in the 
industrially -=produced influence on the environment; the state of the environment; 
the hidden social costs of production; the effect (expressed in natural and 

cost terms) of improving the state of the environment, 


The first three groups correspond to a certain degree to the indicators used 

in current practice in planning environmental protection, The indicators of the 
last two groups, in our opinion, must provide for the integrability of environ- 
mental protection measures and the targets of other sections of economic 
development plans, For example, inclusion of hidden social costs of production 
in the production costs of an enterprise according to its “contribution" to 
environmental pollution on the one hand, and planning profits and profitability 
with consideration for the benefit obtained from improving the environmental 
state in general, on the other hand, can exert a positive influence on the 
realization of natural protection measures which are being planned, 


Th above does not exhaust all the problems related to the construction and 
practical use of a system of ecological-economi models for purposes of 
planning and managing the state of the environments only the outlines of this 
kind of system have been examined, along with individual units which are dis- 
tinguished by the depth of their scientific and methotblogical elaboration. Some 
of the methodological premises which are fundamental to the investigation and 
interpretation of both economic as well as purely ecological processes and 
phenomena may prove to be controversial, 
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FOOTNOTES 


1. Naturally environmental pollution also exerts a direct influence on labor 
resources, Other factors which are external with regard to the system 
under consideration are not taken into account in this case, 


2. This is an assumption equivalent to excluding the influence of scientific- 
technical progress on the dynamics of industrially-produced discharges, 


3. As already noted, these benefits may be clean air, fresh water, the aesthetic 
value of the scenery, the value of the landscape for maintenance of health, 
and recreation and others related to man's ecological requirements, 
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DENMAn& 


ENVIRONMENTAL EQULPMENT LNDUSTRY EXPORTS TECHNOLOGY, EXPERTISE 
Copenhagen BERLINGSKE TLDENDE in Danish 29 Jun 81 Part LI p 1 
[Article by Kirsten Sorrig | 


[Text ] Other countries are standing in line to acquire Danish know-how on chemi- 
cal waste and pollution control, The Danish firm Chemkontrol, Inc. has talked 
with many eastern and western countries about delivering a set-up similar to 
Kommunekemi. Lt should also be possible to exploit the experiences gained from 
Cheminova commercially. 


"We are already working on building a system like Kommunekemi in Finland and have 
talked to authorities in the USSR, the United States, Hong Kong, Canade, Norway, 
Belgium and Lreland about similar projects," director Poul Vermehren of Chemkon- 
trol, Inc. and I, Krueger told the BERLINGSKE TIDENDE business section. 


The foreign authorities are interested in help with building plants based on the 
same principles as Kommunekemi but adapted to the special needs of the individual 
country or city. 


“Surprisingly enough Denmark and Vienna, the capital of Austria, are the only 
places in the world where there is organized pollution control and definite guide- 
lines for waste treatment. But environmental protection is becoming a top prio- 
rity everywhere in the world and this is really an area where we are leaders and 
have something to offer,” said Poul Vermehren. 


Subcontractors 


He estimated that within 1 or 2 years Denmark will have an annual income of 25 mil- 
lion kroner from exporting pollution know-how. 


"The annual income from consultant fees will be between 4 and 5 million but in 
addition to that Danish contractors and subcontractors will earn around 20 million 
kroner from exports,” he said. 


Even though there is more interest in Kommunekemi experiences from Cheminove will 
also be valuable. In this connection the director of the Environmental Agency, 
Jens Kampmann, said: 








"There is no doubt that the experiences gained from Cheminova will be useful com- 
mercially, The stored poison will be removed this week and the excavation has 
gone much better than we expected, This is being followed with great interest 
abroad for other countries have similar or even greater problems with poison 
storage dumps but lack a good way to solve them," 


More Cases Coming 


Jens Kampmann said there would be many “Cheminova cases" in the future both in 
Denmark and in other countries. 


"Therefore it is important that we try to keep the leadership position we now have 
internationally in combatting pollution and treating chemical waste,” he said. 


Even though the excavation of the poison dump has gone better than expected the 
waste problem in that case has still not been solved. The West German regional 
authorities in Hessen have not yet given permission to have roughly 4000 t_ «= of 
excavated poison from Cheminova stored in an abandoned salt mine. 


"But we are expecting a reply from the German regional authorities within the 
next few days,” Jens Kampmann said. 


Director Named 


At Chemkontrol the recent reports of the Cheminova case in foreign papers have 
stirred increased interest in finding out how Denmark is trying to solve the big 
pollution problem in Vendsyssel. 


"We've been so busy we are naming our own director to start on 1 July. Chemical 
engineer Peter Lovgren will be the daily leader in the future," said Poul Ver- 
mehren who has been designated director since the firm started 1 1/2 years ago but 
is also director of I. Krueger. 


Chemkontrol was started by 1. Krueger, Kampsax and Kommunekemi, each of them with 
a third ownership of the stock capital. In addition the Environmental Agency is 
represented on the board of directors which consists of Knud Ostergaard, chemical 
professor at Denmark's Technical College, director Erik Norsk of Kampsax, director 
Poul Vermehren of I. Krueger, director Willy Braver of Kommunekemi and director 
Jens Kampmann of the Environmental Agency. 


Chemkontrol has only three empioyees but has indirect access to all employees of 
Kampsax, I. Krueger and Kommunekemi, giving it an actual staff of around 1000. 


"The project leader puts together a group of experts for each job. The problems 
we are asked to solve are extremely varied so it is an enormous advantage to be 
able to draw on so many different specialists,” Poul Vermehren said. 


The first big job Chemkontrol had was to make a Kommunekemi plant for Finland. 


The first phase of the project is finished and Poul Vermehren said the plant 
would be ready for use sometime in 1983. 
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Many Projects 


The next big project will be for the Canadian province of Ontariv where Chem- 
kontrol has become a consultant to the province and plans to design a Canadian 
Kommunekemi with the help of a local engineering firm, 


"At present we have big expectations with regard to a similar project in Hong 
Kong. We have egotiated for some time and expect results in 2 or 3 weeks," said 
Poul Vermehrer 


The United States has just tightened its environmental protection law and this has 
led to many contacts from American states and cities who want to make use of Danish 
know-how. 


“Although the United States is a technologically highly-developed country it is 
far behind Denmark with regard to fighting pollution,” Poul Vermehren said. 
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CONFERENCE ON PHENOXY COMPOUNDS SE®S INCREASED HAZARDS 
Stockholm DACENS NYHETER in Swedis.. 3 Jul 81 p 9 
[Article by Bog Andersson: "Phenoxy Acids May Cause Nerve Damage") 


[Text] People who often come into contact with phenoxy acids run the risk of 
serious brain and nerve damage. 


So says the Dutch psychiatrist Cees van Tippelen, who is taking part in the world 
congress of biologic psychiatry, under way in Alvsjo this week. 


Cees van Tippeler has studied »phenoxy acids 2.4 D and 2.4.5 T. A weed killer, 

2.4 D is used extensively in Swedish agriculture, forestry, and home orchards; 
2.4.5 T has been banned since 1977. Cees van Tippelen conducted his research in 
Australia, where he studied a group of farmers anc Vietnam war veterias. Both 

2.4 D and 2.4.5 T was used in large amounts by the United States in Vietnam during 
the war, with large parts of the country being defoliated. 


The studied persons (20 farmers and 20 war veterans) all had such lengthy contact 
with the phenoxy acids that they have become ill. 


Van Tippelen cound that they often suffered from loss of memory, loss of sexual urge, 
and has reduced tolerance of alcohol. In addition they showed reduced zinc levels, 
increased copper levels, and low selenium levels. 


Van Tippelen believes that the poisonous compounds under certain circumstances 
can redistribute tle heavy metals in the body so that the nervous system and the 
brain are damaged. This applies in particular to copper. 


In van Tippelen’s opinion, people who have in their bodies high contents of copper, 
arsenic, and mercury are more at risk than others. 


The Nature Protection Administration regards these new experiences as “very 
interesting.” 


Bo wahlstrom, section chief of the NPA's product control bureau, says to DAGENS 
NYHETER: 
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“We study all researeh on phenol oxide acids carried on abroad, but have never 
before encountered information on the effect of the eubstances upon the hume,. 
nervous syetem, We have not yet been able to study van Tippelen's results, but 
will do eo as S008 a8 we can, Until that time we shall have to efer further 
‘omment, 


intensive Debate 


The discussion on phenoxy acide has been intensive during the past decade, but what 
above ail has been the burning issue is the connection between phenoxy acide and 
Cancer, 


The new information on disturbances of the nervous system in humane can therefore 
furnish environmental protection groups additional arguments in their fight against 
epraying of fields and forests, The phenoxy acids are far from completely researched, 
and many different projects are underway in the world, 


As recently as 2) May of thie year DAGENS NYHETER reported that 7.4 D compounds 
might contain remnants of the dangerous and carcinogenic poison dioxin, It was 
the Nature Protection Administration iteelf that demonstrated the presence of 
dioxin in the preparations sold in the Swedish sarket. 


The ministry of agi .culture is at present working on 4 proposal for 4 law dealing 
with spraying in forests. it will be presented thie fall, and Anders Dahigren, 
minister of agriculture, has announced a more restrictive attitude toward the 
poisonous sprays. 


in 1979, 71,000 kilograms of 2.4 D were sold in Sweden. About one haif, 40,000 
kilograms, was in '979 used for combating leafy growth in forests. The remainder 
was sprayed on tilled fields (27,000 kilograms) and on orchards (4,000 kilograms ) 


Pending the government's proposed law, lest year's ban on spraying the forests 
has been extended over thie vear's season in August and Septem r. 


On the other hand in farming and horticulture epraying is going on a8 before, 
and no new initiatives by the goverament are expected. 
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PHENOXY COMPOUND USE RESTRICTED=--Use of phenory compounds for control of deciduous 
forest growth will in general be restricted, but dispensation from the rule will 

be possible. The Forest Protection Administration will probably be given authority 
to grant dispensetion, but sunicipalities will have an influence. So says Agricul- 
ture Minister Anders Dahigrin to SVENSKA DAGBLADET. “A complete ban on spraying 

is impossible,” he adde, “for there are remote areas with very difficult terrain, 
where people cannot be brought in for manual clearing, or where the work would be 
inhumanly demanding.” In December of last year an analysis of the problem proposed 
giving the phenoxy compounds the green light, but with certain areas excepted 

under clearly given conditions. A ban on the use of phenoxide compounds in agricul- 
ture is not Seing considered. One reason for this is that the law does not permit 
the public to set foot on cultivated fields. A law will be probably proposed to 
the Rikedag in the fall. Work on it has begun in the ministry. [Text) [Stockhols 
SVENSKA DAGBLADET in Swedish 25 Jun 81 p 6) 11,256 
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